UNIT 9: WEATHERING AND
SOIL DEVELOPMENT

STUDRENT ROTES PACKET

ABRSTRACT

This unit covers the breakdown of rock materials and formation of soil, It
begins to delve into what we term “leveling forces” that is continued in
Unit 10: Erosion, Deposition, and Landscapes.
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After Unit 9 you should be able to:

o Accurately identify common types of weathering

o Understand what types of weathering are associated with certain climatic conditions (
o  Beable to identify resistances to weathering in bedrock diagrams

o Understand what happens to sediments as they are transported in a stream

o Understand the process of cavern and sinkhole formation

o Understand the process of soil development

Unit g vocabulary you should be able to use and understand:

o  Weathering o  Farticle size

o  Erosion o  Surface area

o  Deposition o Bedrock resistance
o Physical weathering o Hardness

o Chemical weathering o  Mineral composition
o  Frost wedging o  Rock outcrop

o Abrasion o  Caprock

o  Pressure unloading o  Waterfall

o  Rounded o  Soil

o Angular o  Biologic activity

o  Striations o  Asoil horizon

o Polished o Bsoil horizon

o Acidic o Csoil horizon

o Sinkhole o Precipitation

o  Cavern o Arid

o Chemical sedimentary rocks o Humid

o  Climate o  Strata

o Bedrock

The next two units focus on leveling forces, or the breakdown and transport of rock particles through weathering, erosion, and deposition. These processes are part (
of the rock cycle that make sediments available for compaction and cementation to become sedimentary rock. Landscapes change dramatically as a result of these
processes, as you will learn. New York State is (with the exception of the Adirondack doming) being dominated by leveling forces. Unit 10 focuses on the processes
that break down rock into sediments.

What is weathering?

. WEATHE RING i9 THE GpabwAL  BREAkDows ¢f  Rock
OVERL. TiIME

. This should not be confused with erosion, which is the removal of rock and rock particles from an
area

= Deposition is the stopping or settling out of rocks and rock particles

T We ing:

. PuticAL  or MECHAMICA L

L] CHEMICAL.

Physical (Mechanical) Weathering

Major Contributors:

1 FROST EDGING
5, RoeT INEDGING
ABZasien
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i edging?

FRoST WEDGING OCCvRs [OREN WATER ENTERS CRACKS

Mr. Burgess

IN_ Pocik.  AND  FREEZES

Expprds

9% and pries the rock apart

As water freezes, it

Frost Wedging

Water-filled Freezes to Breaks
crack ice Rock
tis root we ?
. ReOT  WEDHING _occurs as the _ReeTS
6F  TREES AMb  oTHER FLAWTS  bpew  (MNTe  CpACES N
Rote
" Overtime, the (RewTh  AND  EXPANSION
of these roots slowly PeieS  APAET the rock.
Abrasion
. ABension 15 THE BREpmDewrM oF  RG(K AS 1T IS SCRAPED By
L a8SE Rock  PARTICLES
% - N RIVERS  PBRASin  RESyiTe [N pocks  THAT ARE RounDED RATHER.
Thigd _ ANGULAR

Glacial abrasion results in polishing of rock and

<TRpTIONS  (PARALLEL

SCRATCHES,
. D= Blows  SAND  PITS
Roce. FAGONG- THE  inD

)

STRINTIONS
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Wi is chemical wi ing?
. CHEMIGIL  [OEATHERG 15 THE  BREAKDCUWN JF  Ree  DE
USufitiy T8 ComTACT WITH  Acibi< GReunD  oR  BAINWATER

= Contact with oxygen can result in chemical weathering as well

Sinkholes Caves

Cave and Sinkhole Formation (

carbon dioxide
dissolves inlo
water

cracks in |48
fimestone |

limegione

vaicanic L
106K -

limestone
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mical W ering o a (Layers

. Rocks SUCH AS ¢rpsum,
ROk _ sacT (HALITE')’ AND
LIMESTENE  APg  mesT
SUSCEPTIBLE T6  CHEMIcAL
WNEATH Ll CHEM
FoRMED  SEDIMeNTARY Raa:s)

What affects rates of weathering?

. CLIMATE

¢ BEDRock  “TYPE

mPe ETANT
How does climate contribute to weathering? * L

X WARH, WET  cLimATeS CopTRBuTE T8 HGHER RATES  oF (HEMICAL  (NEATHERIAG
Becavse  THERE 15 AN INCREASED  PRESENCE  OF (RovnND WATER

Cooler Climates ‘k VERY {Fe #TANT

. FEOST  (NEDGING is more common in climates with
MODERATE  PRECIFITHT) ol and temperatures that

VARY ABCVE  pmd RELEw  FREEZING—

. In New York, this results in pothole formation on area roads
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/1
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Particle Size ‘k

= Asrocks break apart, their SURFACE APEA  INCREASES  AMND  THE

RATE oF WEATHERING  INGEASES

Twidce lhe

Pleces hall fhe criginal size.
striace area

» r
due to increased chemical and physical contact with the rock material - i
! {2
4o :
Fieces ﬁneq;laﬂa' the origina size. ¢ 2 35 B9 28
Four fimes the surlace area Py one eiglru h the original size.
i Eight times the surface area
BEATHERS

fheist

Bedrock Resistance

= Certain bedrock types are more _ QAESISTRANT than others due to

JINERAL  (OMPesiTisN D HARDNESS

. MeRE  RESISTANT LAYERs  STICK  ovT  FApTHER N
SUTCEEPS ('Expcsu;ap_g) Of Roik

1,000 meters

WATERFALLS  PFSULT FRoM  VARNING  BEDROCK  RESISTANCE
Niagara Falls has a hard cap rock of dolostone which resists weathering while less resistant rocks
below are weathered away. Eventually the unsupported cap rock collapses and falls into the river
below. Niagara Falls is steadily moving upstream due to this process.

1
8
Thickness in metecs

-1 18

*  Overtime, WEARTHERING  F  Sopeace  BEDROCK Wi pRobYiE  Soiv

*  Soil depth is determined by the rate and period of weathering as well as biological (life) activity
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Layers of Soil
*  A-Horizon: topsoil, rich in organic matter
. B-Horizon: Subsoil, color changes, small particles of weathered rock
= CHorizon: Partially weathered parent material

= Bedrock (un-weathered parent material)

~——=—Tropapause
:.Y/- Polar front jet stroam
e

— ?__‘D}?;:mnmm

h

Soil Depth

e

Soil depth is largely dependent on the amount of water (precipitation) present in that part of the world.
This chart from the Earth Science Reference Tables allows us to infer where deeper soil will be.

if ; i : ic
. [NCREASED PRECIPITATIN ~— [NCRERSED WEATHERING —> DEEYER Son. = |
‘l\x \ i
S

X .,A-- iy ‘DHY g N
: $~“<?~\":: T /4/ “Rolar front jet straam

Soils in Arid (dry) Regions
Consider soil from the Sonoran desert in the SW United States. Mostly sand, this soil was created when rock weathered
primarily as a result of abrasion by wind-blown sand particles
. SeiL depTH VARVES  BEDROCK EXPoSED, MOSTLy  pHYSICAL
__EATHERING  FRow  WhiAD - Biowd  SAND, Rock AND  SgpimenTs
ARE  PiTred
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Soils in Humid (wet) Regions

Mr. Burgess

Consider soil from the rainforests along the equator. Soil is DEEP as a result of consistent contact with water.
. WARMTH » AMD  ploisTuRE  jEAD WsTiy T CHEWMICHL  WERTHERING
. AT Hicher  eATITUDES, cad D MasvRE Ao FRosT  WEDbM-  Ts  PREVAIL

TRomCAL
LA FOREST

NEETH AMERICAN

Rajs FOREST

—Tropopause
~Polar lront jot swoam
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